IMPACT OF TAXATIONON THE DEVELOPMENT OF GEOTHERMALRESOURCES

EXECUTIVE SUMMARY
Tax legislation has been used by federal and state governments to stimulate commercialization of new energy technologies. The system of renewable energy tax credits was initiated in 1978 to accelerate commercial investment in renewable technology including geothermal projects. Since 1985, these tax credits have been renewed on a periodic basis. The availability of tax incentives for new geothermal facilities was an important catalyst for the initial commercialization of this developing technology during the 1980s. The geothermal industry is now more mature, with a history of successful projects, and financing requirements for all renewable energy facilities have changed substantially. This report reviews past and current tax mechanisms for renewable energy, analyzes them specifically for the development and operations of geothermal energy facilities, and discusses the implications of an extension of the U.S. Federal Energy Tax Credit (ETC) on future geothermal investments.
'
The results of a financial analysis of a representative 50 M W binary geothermal plant indicate that geothermal projects, since they are highly capital-intensive, are financially sensitive to tax credits and exclusions, turnkey construction costs, and utility power sales agreement rates. An informal survey has provided insights into the views and concerns of the geothermal-related industry toward pending legislation.
Changes and uncertainty in economic, financial, legislative, environmental, and institutional factors have increased financial risk over the past several years, causing potential investors to require that a project be financially viable, Le., demonstrate a significant near-term positive cash flow, independent of any tax or other credit incentives. In addition, the possibility of tax credits evaporating due to legislative changes, after an energy facility becomes operational, has inhibited conventional financing. This report demonstrates that an effective energy tax credit extension of over two years, or a permanent credit, rather than the current six months to a year, is required to allow sufficient time for the planning, design, and construction and operation of new geothermal plants. 
INTRODUCTION
A2)
However, long term credits are still used to help to reduce the very high capital cost of geothermal power projects so they may better compete with lower cost fuels such as gas and coal. was replaced by an annual deadline. The tax credits were last extended for a six month period, and expired on June 30, 1992. This placed a stringent requirement for the actual placement in service and operation of the facility within the deadline period in order to quality for the tax credit.
Therefore, accelerated construction schedules were focused on completion and generation of power by the end of that year. A delay in initial commercial operations of the facility could result in substantial financial losses due to the anticipated expiration of the tax credits, since the developer had no guarantee the credit would be continued. This perceived risk of not qualifying for the t a x credits due to construction delays, or of the tax credits evaporating due to legislation changes after a plant becomes operational, has inhibited conventional financing. The level of new geothermal power capacity does not appear to be directly related to the changing tax credits even considering a two to three year lag due to development and construction time.
Among the many factors contributing to the opening of new facilities were: local and regional power demand, alternative supply availability, new plant construction time, prices of competing fuels, and the state regulatory environment.
The level of potential tax benefits available for new geothermal facilities may have inflated the apparent growth of the industry in the mid-1980's. For some projects, investors were assured of positive returns through implied tax benefits rather than on the viability of the geothermal operation. Federal tax credits have included energy investment and accelerated depreciation credits.
The federal energy tax credit and the investment tax credit require that qualifying facilities and equipment be placed in service during the tax year, and be fully operational during the five year recapture period. The California solar energy tax credit was more generous and included no restrictive recapture provision, once the facility was operational. This may have attracted entrepreneurs who were motivated by the immediate profits available from the initial development, instead of the long-term operating revenues, since it had no "economic purpose test".
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The limited life of the last six month ETC extension, and the uncertainty of future extensions, considering the time required for the completion of a typical geothermal project development period, decrease the value of this tax incentive for new geothermal operations. A typical project can take a minimum of one year to design and develop to the point of construction, and another year to construct and reach commercial operation.
There are special rules for recapture of the energy tax credit and the investment tax credit for property defined as five, ten or fifteen-year property. The federal ETC used ITC [Investment Tax Credit] regulations. The only requirement was that the equipment be placed in service during the tax year and continue in operation during the five year recapture period. The recapture period is to ensure that if the project is permanently removed from service before the end of the five year period, a portion of the credit, equal to 20 percent per year of the credit, would be repaid. The project also had to have "economic substance".
Investment Tax Credit
Developers engaged in the business or holding property for the production of income from geothermal resources are allowed an investment tax credit (ITC) up to ten percent, based on the percentages of qualified investment placed in service in the tax year. The tax credit was available only for geothermal property that was new and had a useful life of three or more years. The investment tax credit (ITC) was implemented in 1962 and provided an incentive for firms to purchase new machinery and equipment to promote economic growth. The assumption was that investments in infrastructure, including machinery and equipment, would contribute to economic growth more efficiently than other forms of capital investment. The ITC, until its elimination in 1987, was important to geothermal developments, since most projects received the credit under transition rules until 1990.
Depletion Allowance
A deduction reflecting depletion is allowed in determining the income from geothermal resources. A geothermal deposit is a reservoir of natural heat stored in rocks or in a watery liquid 
Depreciation: MACRS vs. ACRS
In the case of business property related to the development or production of geothermal reserves, allowances for the costs of geothermal systems, can be depreciated using the MACRS approach. Depreciation of equipment used to produce geothermal energy is deductible, and the industry is classified as a small power producer under PURPA. In 1986, the depreciation allowance was changed from accelerated cost recovery system [ACRS] to modified accelerated cost recovery system W C R S ] . The rapid recovery by depreciation of costs is important to the capital intensive geothermal industry. The change from ACRS (150 percent declining balance), to MACRS (200 percent declining balance) both switching to straight line after five years, increased the importance of depreciation deductions in the early years of the project. Depreciation using MACRS is considered an important tax benefit for the industry.
Intangible Drilling Costs
Deductions for intangible drilling costs that can be expensed as incurred, rather than capitalized, have been important to the operations of the geothermal industry. The intangible drilling cost has no salvage value but is incident to, and necessary for, the drilling and preparation of wells for the production of geothermal hot water or steam. 
2.8
AlternativeMinimum Tax
In order to ensure that all taxpayers pay a minimum level of tax and reduce abuses of some tax shelters, Congress enacted the Alternative Minimum Tax [AMTI in 1987. In computing the AMT, the geothermal energy tax credit is not considered, and depreciation of geothermal property is calculated over a longer time period. Net income from geothermal resources is considered a preference item, similar to drilling costs for oil and gas production, and, therefore, subject to the AMT.
Most geothermal projects are capital intensive and developers tend to be diversified with projects in several sectors, with an interest in tax credits, the effects of the AMT can be important.
Since many investors in geothermal facilities are potentially subject to the AMT, this could have a strong impact by reducing the available financing for new facilities, thus requiring higher returns in order to attract investors. In relation to capital costs in general, geothermal project pro formas are not extremely sensitive to annual taxes, and the AMT does not significantly affect the project returns. In addition, project financing is based on a worst case scenario, including the full effects of AMT. Since AMT is project and developer specific, general statements regarding the potential effect on the geothermal industry as a whole are not appropriate.
FINANCIAL ANALYSIS
A general financial analysis of a representative 50 MW binary geothermal plant was performed to determine the sensitivity to various combinations of one-time Energy Tax Credits, and production-related credits. The results indicate that geothermal projects, since they are highly capital-intensive, are financially very sensitive to tax credits and exclusions, turnkey construction costs and the utility power sales agreement rates.
The basecase analysis involved development of a viable project using a power sales In general, geothermal developers have been more diverse in corporate structure than wind, solar, or other renewable technology developers. Their broad operations and substantial income from other sources may permit them to utilize a significantly larger portion of the tax credits to shelter income than other renewable developers. However, the many instances of f o r d recapture of tax credits from renewable energy projects in the early 1980s, due to non-performance or delays in construction, point to the risk involved in depending on tax credit revenue as an essential part of project financing.
3) Although the geothermal industry appears to support the continuation of the energy tax credits, the perception is that the impact on initiating new projects cannot be defined. This is because a project must be financially viable without relying on tax credits in order to obtain financing in the current marketplace.
4)
A concern was expressed over the requirement for long-term planning for each new energy facility. It takes from one to two years to develop a geothermal power project from concept to commercial operation. Recent additional requirements for siting and environmental approval can further lengthen the development period prior to starting construction. Therefore, to be effective, the tax credit period must exceed the anticipated development and construction period for a new facility. Long-term capital intensive projects, including geothermal facilities, would require a two to four year minimum development and construction time period.
5 ) The new energy reality, particularly in the western states with geothermal resources, is that additional electric capacity may not be needed at the minimum PSA rate viable for geothermally produced power. As demand increases, utilities are mandated to select the lowest priced fuel supply power source, which is currently natural gas. Some industry representatives indicated that a specific geothermal or renewable energy tax incentive would help this capital intensive technology compete more effectively with fossil fuel plants. But, according to other industry developers, the current lack of perceived requirements for new capacity is the major factor in the decline of new geothermal plant construction, not reduced tax credits.
6) The financial experts indicated that viable cogeneration and geothermal projects must provide a positive cash flow before the applicable tax credits are considered. Concern was expressed about projects, driven by tax credits, that attract investors interested in short-term leveraged profits, but not necessarily in the long-term equity and operation of the facility. In the past, limited partnership syndications produced tax initiated ventures, many of which are no longer operational.
7)
The effect of the energy tax credit in California has been very important to solar thermal projects, in particular to the industry leader LUZ, which has developed 354MW of solar power through 1991. The LUZ company's financial situation deteriorated rapidly because utility payments for avoided energy costs and related capacity payments dropped at the same time that environmental siting restrictions, labor costs, and other expenses were increasing. As the net project cash flows for operations decreased, the combination of federal and state ETC and the state property tax exemption became very important to LUZ's survival, along with the ACRS and MACRS depreciation. By 1990, LUZ was a technical success, producing 95 percent of the world's solar thermal electricity in nine plants at a cost of $1.25 billion. However, the fluctuating legislative support for the energy tax credits along with PURPA size limitations, and a two month delay in licensing approval, compounded a weak financial situation, and LUZ was forced to reorganize under Chapter 9 and 11 of the Bankruptcy Code in November 1991. As shown in the financial analysis, (Appendix A), capital intensive projects such as geothermal and solar are very sensitive to power sales rates and capital costs. Even minor delays or financing problems can cause potentially fatal, major, amplified perturbations to a capital-intensive project.
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STATEF'INANCIAL INCENTXVES
Numerous states have financial initiatives designed to support renewable energy developments. The only current California state credit is for solar electric and solar thermal electric (10 percent ETC), and it is due to expire on December 31, 1993. There is no tax credit for geothermal. In Nevada, the value of energy derived from conversion of a qualified renewable energy system, including solar, wind, geothermal, water power and solid wastes, is exempted from property taxes. In Utah, the commercial tax credits for renewables ended at the end of 1990, but a bill in the legislature would extend them through 1995 for certified solar projects. No other state has a direct geothermal tax incentive.
Of importance in California is the effect of state and local property taxes. For example, capital-intensive solar thermal projects like LUZ, will have paid, over 30 years, four times the state and local property taxes of a comparably powered combined cycle cogeneration facility. Geothermal taxes are similar. The California Energy Commission (CEC) analyzed the tax impact if renewables received various combinations of property tax exemption, federal ETC, state ETC, and MACRS depreciation. CEC found that with all four benefits included, renewable project tax payments to the state dropped almost to the level currently paid by fossil fuel plants, on the basis of cumulative taxes paid. Therefore, more tax benefits could be extended to renewable power projects including geothermal, to correct the imbalance in tax payments. Similar property tax exemptions for renewable energy sites could be granted to the geothermal industry.
INTERNATIONALF'INANCIAL INCENTIVES
The recent interest in global warming and other environmental concerns has prompted many industrial countries to encourage the development of benign renewable resources, including geothermal energy. This has been the case outside the U.S. in Japan, Italy, New Zealand, Iceland, and other countries with potential geothermal resources. In the past, there has been strong financial support for R&D of prototype facilities and demonstration plants supported by foreign governments. The new programs are designed to develop geothermal facilities as active and competitive power plants, and provide "a wide range" of financial support including the use of tax credits, direct and indirect subsidies to purchasers of power from geothermal facilities, and special tariff rates.
Italy
Geothermal resources in Italy have been developed by ENEL, the state electric power Bank. The current rate is 5.9percent for financing up to 40 percent of the total construction cost, or 5.8 percent for financing up to 50 percent of the total development costs of any geothermal project. Additional special geothermal related loans, at special low rates, are available from the New Energy Foundation. Tax incentives for investment in the development, construction and operation of geothermal plants are available on national and local levels, particularly in remote regions with strong geothermal potential. As a further incentive to utilize geothermal facilities and expand their market competitiveness, plants used for government requirements can be subsidized to a level competitive with fossil fuel plants. Since financing is a critical part of each project, it is anticipated that these incentives will be strong motivations for accelerating geothermal operations.
APPENDIX A -DISCUSSION OF THE BASECASE ANALYSIS
A general financial analysis was performed to determine the quantitative effects of various combinations of one-time Energy Tax Credit (ETC), state property tax exclusions, and production--related ETC. The pro forma analysis used is an industry-standard pro forma for fossil-fuel cogeneration modified to incorporate geothermal energy. The same pro-forma has been used extensively to analyze both a geothermal project and a solar project for industry independent power developers. The results indicate that geothermal projects, since they are much more capitalintensive, are very financially sensitive to tax credits and exclusions.
The representative "avoided unit" in the basecase analysis represents a net 50 M W binary geothermal plant with the following system characteristics: 50 M W net to utility Average well depth of 8,000 feet Reservoir saturated temperature of 179" C Total dissolved solids of 6% Net brine effectiveness of 6.2 watt hours per pound Producer average flow of 510,000 pounds per hour Development time of 2.0 years Capacity factor of 81% (assumed 88% utility dispatch and 92% availability) A 5 percent increase in EPC construction cost for the basecase results in a decrease in the 15 year IRR from 20.Opercent to 14.5percent. Likewise, a 5 percent decrease in the basecase PSA rate results in a decrease in the IRR from 20.Opercent to 10.2percent. Thus, the needs of a utility for additional capacity, reflected in part by the avoided cost rates it is allowed to pay for additional capacity, is also one of the most sensitive variables in the project pro forma. This quantitative representation reinforces industry's comments that geothermal pro forma sensitivity to the need for new capacity has been more of a detriment to geothermal development than the project sensitivity to an ETC.
Further compounding the EPC result is the longer construction period for geothermal projects (e.g.,30 months compared to a normal 18 months for a gas cogeneration plant). Any delay in construction results in larger construction interest penalties and results in additional EPC budget overruns. This effect would be in addition to that just shown for an EPC overrun.
By far the most risky development cost prior to construction is the discovery and development of the well field. This expense is relatively fixed regardless of the plant size. Since, in general, some of this cost is not offset by credits, any increases in this development cost are disastrous to smaller plants whose cash flows cannot sustain large overruns. The sensitivity analysis above for EPC and PSA variables reflects the effects of the loss of the one-time 10 percent ETC (e.g., equivalent to an increase in EPC turnkey cost) and the proposed production-linked ETC (e.g.,equivalent to a 2.5 cts/kWh loss in the basecase PSA rate). Compared with these, the effects of changes in annual O&M are quite minimal, as also occurs in other cogeneration technology pro forma.
. The effects of a one-time Energy Tax Credit on IRR are shown in Figures A-4 and A-5, compared with a production-linked ETC at 2.5 cts/kWh for 10 years. Exclusion from state property taxes on the geothermal facility are also shown. For this basecase analysis we have "developed" a viable project (e.g., developers require at least a 20 percent project IRR for a 15 yr, 80 percent debtlequity leverage long-term loan), and then calculated the PSA rate required to support the project. This PSA rate turned out to be 8.481 cts/kWh (in 1996$) or 9.128 cts/kWh (15 yr levelized rate at 12 percent discount factor). The pro forma used is a standard utilized at several of the largest independent power cogeneration developers and has been validated and used to evaluate natural gas, coal, wood, solar and geothermal power projects. Very few utilities are forecasting avoided costs in this range in 1996 in the regions where geothermal plants might be constructed. However, this is the minimum acceptable "basecase" scenario rate, even with the ETC.
The required rate to obtain a viable project will be even higher without the ETC.
In F'igure A-4, The IRR at 80 percent leverage the production-linked ETC (10yr ETC) combined with a state property tax exclusion (PTx Excl) yields substantially higher returns, especially for smaller projects below 75 M W . The one-time ETC ("ETC") combined with PTx Excl gave similar results above 100 M W to the production-linked case, but drops off significantly below that size. This is primarily because the well field capital expense in smaller projects can exceed the power block capital expense and is not granted a compensating credit. The next two lower return lines are due to reducing the PTx Excl credit or the one-time ETC, respectively, while retaining the other. The loss of the PTx Excl is clearly shown as less significant than the loss of the ETC. The final bottom curve indicates the project returns without ETC or PTx Excl credits and is not profitable at any size. Similar results are obtained by analyzing the impact of IRR on ETC factors at 85% leverage, as indicated in figure A-S.
Several results become obvious for this typical basecase scenario. Loss of either the ETC and PTx Ex credits for projects in size, less than 100 M W , results in returns below the industry "threshold hurdle." The IRR is not viable with the loss of both credits. For projects less than 75 MW, the loss of credits is more critical. IRR using production-linked credits tend to be less sensitive to plant size than those for the ETC.
A,--. Depreciation schedule using Accelerated Cost Recovery System. Benefits or costs occurring in uniform amounts annually, or the uniform annual equivalents of past, present, or future benefits.
GEOTHERMAL BINARY PLANT
A means of evaluating alternative projects or investments by comparing the discounted value of total expected benefits with the discounted value of total expected costs for each alternative.
Benefits expressed as a ratio to cost, where both are discounted to a present or annual value; the ratio must be greater than one for an investment to be economically efficient.
Values expressed in terms of the general purchasing power of the dollar in the base year. Constant dollars do not reflect price inflation.
Values expressed in terms of actual prices of each year. Current dollars reflect price inflation.
The rate of interest reflecting the time value of money that is used to convert benefits and costs occurring at different times to equivalent values at a common time.
The time required for the cumulative net benefits derived from an investment to pay back the investment cost, considering the time value of money.
A technique for converting cash flows that occur over time to equivalent amounts at a common point in time.
Maximizing net benefits or minimizing costs for a given level of benefits.
The period of time over which an investment is considered to be the least-cost allternative for meeting a particular objective.
The value of a present dollar amount at some point in the future, considering the time value of money.
A positive inducement to encourage a particular type of behavior or action. A rise in the general price level resulting from a decline in the purchasing power of the dollar.
The interest rate for which the total discounted benefits from an investment equal its total discounted costs.
Cash payments for the purpose of encouraging a particular practice or the use of a good or service by reducing its net cost to the owner or user.
The sum of the planning, design, and construction costs necessary to provide a finished project ready for use.
The period of time between the starting point and cutoff date of analysis, over which the costs and benefits of a certain alternative are incurred.
The total of all relevant costs associated with an activity or project during the time it is analyzed. For buildings, life-cycle costs include all costs of owning, operating, and maintaining a building over its period of analysis, including its energy costs.
Depreciation schedule using Modified Accelerated System Cost Recovery Systems.
Evaluating incremental changes in costs and benefits resulting from incremental changes in an investment.
Benefits assigned a dollar value.
The difference between benefits and costs, evaluated in present or annual value dollars.
Benefits to which it is difficult to assign dollar values.
The costs associated with the normal operation and maintenance of a system, often accumulated on a recurring basis. 
Useful Life:
A technique, also called expected value analysis, used to evaluate the dollar value of an event whose expected chance of occurrence can be predicted.
A standard financial analytical procedure developing the impact of revenue and expense flows during the project life.
The net sum to be realized from disposal for an asset, net of disposal costs, at the time of its replacement, resale, or at the end of the study period.
Testing the outcome of an evaluation by altering the values of key factors about which there is uncertainty.
A period of economic analysis over which time the costs and benefits of an investment are calculated.
The length of time necessary for the cumulative benefits or savings resulting from an investment to recover the original cost of the investment, not considering the time value of money.
The period over which an investment is considered to have value.
Source: Derived from NBS publication 544, U.S. Dept. of Commerce.
